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Abstract 

Purpose Life Cycle Analysis (LCA) and Social Life Cycle 
Analysis (SLCA) are tools acknowledged to have a role to 
play in the transition towards Sustainable Production and 
Consumption patterns (SPC). However, the role they play in 
this transition is seldom discussed, especially for SLCA. In 
addition, although the importance of taking a life cycle 
thinking (LCT) in the progression towards SPC seems in¬ 
disputable, its added value is seldom made explicit. This 
article wishes to highlight the role of SLCA in the transition 
towards more sustainable production and consumption 
patterns and questions the relevance of LCT in this role. 
Methods To answer this question, we first identify the appli¬ 
cations of SLCA that correspond to actions that have to be 
taken in the transition towards SPC based on the SPC and 
SLCA literature. Then, the relevance of LCT in the context 
of the different applications identified previously is ques¬ 
tioned through a qualitative discursive analysis approach. 
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Results The social goal of SPC is poorly discussed, and the 
SLCA literature can be one source of inspiration to define 
what this goal could be. On the basis of the UNEP-SETAC 
(2009) Guidelines’ SLCA ultimate goal, SPC could be a 
means to improve stakeholders’ social conditions through 
the improvement of enterprises’ behaviours. The intended 
applications of SLCA for potentially supporting the im¬ 
provement of enterprises’ behaviours are found to be the 
identification of hotspots in order to highlight areas of 
improvement inside the sphere of influence of the SLCA 
user and the guidance of purchasing and substitution choices 
on the basis of enterprises’ behaviours. In this article, it is 
suggested that, for SLCA to deserve the “LCT label”, it has 
to capture impact transfers along the products’ life cycle. 
Otherwise, an “ability-to-act-on” perspective is the proper 
angle to adopt in the identification of areas of improvement 
inside the sphere of influence and a “cradle-to-retailer”, the 
one to adopt when SLCA is used to guide buy/boycott. 
Conclusions Aside from revisiting the role of LCA and 
SLCA in SPC and the raison d’etre of LCT, we discuss some 
considerations which we believe should be taken into account 
when developing SLCA in the context of SPC. In conclusion, 
this article points to the importance of framing the use of 
Life Cycle Sustainability Assessment tools in their context 
of use. 

Keywords Green economy • Life Cycle Assessment (LCA) • 
Life Cycle Sustainability Assessment (LCSA) • Life Cycle 
Thinking (LCT) ■ Social Life Cycle Assessment (SLCA) • 
Social sustainability • Sustainable Production and 
Consumption (SPC) ■ Transition 


1 Introduction 

Life Cycle Analysis (LCA), Life Cycle Costing (LCC) 
and Social Life Cycle Analysis (SLCA) are analytical 
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tools 1 acknowledged to have a role to play in the 
transition towards Sustainable Production and Consump¬ 
tion patterns (SPC; UNEP-SETAC 2009 2 ; UNEP 
2011a 3 ). LCA informs on the environmental impacts of 
products over their life cycle (ISO 14040 and 14044: 
2006), LCC informs on cost encountered by different 
actors over the life cycle of products (Swarr et al. 2011) 
and SLCA informs on social performances of entities 
involved in the activities engaged in products’ life cycle 
(UNEP-SETAC 2009). 4 It is stated that, when used 
together, these tools can provide “more relevant results 
in the context of sustainability” (UNEP 2011a) and that, 
consequently, a Life Cycle Sustainability Assessment 
(LCSA) should involve the union of LCA, LCC and 
SLCA as suggested by the following conceptual formu¬ 
la: LCSA=LCA U LCC U SLCA (UNEP 2011a 5 ). The 
“context of sustainability” in which the results of LCSA 
are to be relevant is, however, not explicitly exposed. It 
has been suggested that the combined use of the LCSA 
tools would determine “to what extent a product is more 
sustainable than another” (Jorgensen et al. 2010). How¬ 
ever, identifying what product is better than another 
supports one among many decisions that can benefit 
from LCSA tools. Indeed, the intended applications of 
LCA, LCC and SLCA include more than just a com¬ 
parison between products. Accordingly, it seems impor¬ 
tant to highlight the different contexts in which LCSA 
tools are used to ensure that their scope of application 
is taken into consideration in their development. This is 
especially true for SLCA that is currently under 
construction. 

In addition, the importance of taking a life cycle perspec¬ 
tive for moving towards SPC seems indisputable. The im¬ 
portance of taking a life cycle perspective is emphasized in 


1 Wrisberg et al. (2002) define analytical tools like “tools modeling the 
system in a quantitative or qualitative way aiming at providing techni¬ 
cal information for a better decision.” They categorized LCA and LCC 
as such tools. 

2 In the SLCA guidelines (UNEP 2009), it is stated that “sustainable 
consumption and production [... ] are the goals of LCA-based decision¬ 
making”. 

3 In the LCSA guidelines (UNEP 2011a), it is stated that “LCSA can 
play a crucial role in this process », this process being « to achieve the 
aim of a Green Economy with sustainable consumption and production 
patterns”. 

4 UNEP (2009) states that SLCA aims “to assess the social and socio¬ 
economic aspects of products and their potential positive and negative 
impacts along their life cycle” (italic from the authors). In a previous 
article (Parent et al. 2010), we argue that SLCA is assessing “social 
performances” rather than “social impacts” and that, in line with others 
(e.g. Macombe et al. 2010; Dreyer et al. 2006; Spillemaeckers et al. 
2004), it is not the technical processes that are the main sources of 
stressors affecting stakeholders’ social conditions but the organizations 
involved in the life cycle of a product. 

5 Themselves adapting the formula from Klopffer (2008) and 

Finkbeiner et al. (2010). 


the Ten Year Framework of Programs on SPC 6 (10-YFP; 
UNDESA and UNEP, 2010), in the European Integrated 
Product Policy (CEC 2001, 2003), and, of course, in the 
LCSA tools literature (e.g. UNEP 2011a; UNEP-SETAC 
2009; Klopffer 2003). Since the focus on product in a life 
cycle perspective is the unique feature of the life cycle tools 
(Finnveden et al. 2009), 7 it seems important to clarify the 
added value of a life cycle perspective (also referred as Life 
Cycle Thinking—LCT) in the SPC. 

This article wishes to highlight the role of SLCA in the 
transition towards more sustainable production and con¬ 
sumption patterns (P&C) and question the relevance of 
LCT in this role. In other words, this article strives to answer 
“how does LCT, as a characteristic of SLCA, help the 
decisions and actions taken in the course of modifying 
P&C patterns to achieve more effectively the SPC objec¬ 
tives?” To answer this question, we first identify the appli¬ 
cations of SLCA that correspond to actions that have to be 
taken in the transition towards SPC based on the SPC and 
SLCA literature (Section 2). The theoretical and idealistic 
pathway through which SLCA applications can lead to SPC 
will be made explicit. 8 Then, the relevance of LCT in the 
context of the different applications identified previously is 
questioned through a qualitative discursive analysis ap¬ 
proach (Section 3). The last section highlights some consid¬ 
erations that should be taken into account in the further 
development of SLCA if the tool is to be used in the context 
of SPC. 

The main goal of this paper is to nourish the development 
of SLCA. However, the reflection of the different roles of 
LCA in SPC and the relevance of LCT in these roles are also 
highlighted; first, to guide our reflection on a very close but 
more-known field, and also because both the role of LCA in 
SPC and the relevance of LCT are seldom made explicit. 

2 Applications of LCA and SLCA in the context of SPC 

Since the Earth Summit of Rio in 1992, moving away from 
unsustainable P&C is recognized as an important means for 


6 The 10-YFP is a framework offering a common structure—based on 
a LCT—to the different strategies, tools and programs required for the 
transition towards SPC. It is headed by the Process of Marrakech, a 
multi-stakeholders process supporting national and regional programs 
of SPC. 

7 To be more precise, Finnveden et al. (2009) stated that "the unique 
feature of LCA is the focus on products in a life-cycle perspective”. 
But we feel plenty comfortable to extend this argument to the other 
LCSA tools. 

8 A very similar exercise has been undertaken by Jorgensen et al. 
(2012). These authors analyze effects of different possible types of 
SLCA, when we analyze effects of SPC actions that can be supported 
by SLCA. The main similarities and differences between the two 
analyses are highlighted throughout the article. 
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the transition towards a sustainable development. The im¬ 
portance of SPC has been reconfirmed in 2002 with the 
Johannesburg Plan of implementation identifying SPC as a 
condition and an objective of a sustainable development 
(UN 2002). For a transition towards more SPC, actions have 
to be taken to change the course of actual P&C patterns. 
Therefore, if LCA and SLCA can provide information to 
support strategic planning or to position a product in the 
market, based on its already good environmental and social 
performances, we are interested here in applications that 
involve changes in practices, i.e. involve modifications 
of P&C patterns in line with the objectives of SPC. The 
premise here is that current P&C patterns are not sus¬ 
tainable, which is supported by the fact that internation¬ 
al efforts are still mobilized to achieve SPC—e.g. the 
aforementioned 10-YFP. 

Depending on the conceptualization one has of SPC, the 
objectives to fulfill can vary from eco-efficiency to suffi¬ 
ciency (Charkiewicz 2001; Fuchs and Lorek 2005; Alcott 
2008). It is however broadly recognized that, for now at 
least, the objective of eco-efficiency is the one pursued 
(Fuchs and Lorek 2005). The agreed UN definition of SPC 
is, moreover, very similar to the definition by the World 
Business Council for Sustainable Development, both based 
on the continued need for eco-efficiency. Respectively, these 
definitions are: “the use of services and related products 
which respond to basic needs and bring a better quality of 
life while minimizing the use of natural resources and toxic 
materials as well as the emissions of waste and pollutants 
over the life-cycle so as not to jeopardize the needs of future 
generations” (Ministry of Norway 1994); and “the delivery 
of competitively-priced goods and services that satisfy hu¬ 
man needs and bring quality of life, while progressively 
reducing ecological impacts and resource intensity through¬ 
out the life-cycle to a level at least in line with the earth’s 
estimated carrying capacity” (this definition has been 
adopted in 1993; WBCSD 2000). 

2.1 Environmentally sustainable P&C 


Theoretically and ceteris paribus, those physical interven¬ 
tions targeting the product would reduce the production 
level of unnecessary processes (i.e. processes producing 
inputs that are substituted or avoided through dematerializa¬ 
tion) and increase the production level of substituting pro¬ 
cesses in the economy (the environmental goal is shown in 
bold in Fig. 1). Then, from an environmental point of view, 
intervening at the product level in order to green products 
(or product systems, meaning the different products required 
to fulfill a service) would result in a reduction of environ¬ 
mental impacts at the macro level through changing produc¬ 
tion levels; it greens the economy, for the same quantity of 
products produced and consumed. Changes in production 
level could also create a market incentive for producers to 
turn towards the production of substituting inputs, reinforcing 
the greening of the economy. 

A broad variety of factors can influence producers to 
make interventions at the product level (see Maxwell and 
Sheate 2006). The European Integrated Product Policy 
emphasizes the need for “working with the market” (CEC 
2003) and highlights eco-labeling and the internalization of 
the environmental costs into the prices of products as means 
to “strongly influence the life cycle environmental impacts 
of products” (CEC 2001). The latter would create a market 
incentive for physical interventions at the product level by 
raising the demand for greener products through a price 
incentive. Regarding the former, the demand for greener 
products would be enhanced through other means than a 
price incentive (e.g. through education, consciousness, peer 
pressure and factors modifying consumers’ values and pri¬ 
orities), and the eco-label would guide consumers towards 
the purchase of greener products. Whether it is through price 
incentives or not, this action requires that the appropriate 
signal is sent to the market in order to encourage interven¬ 
tions that will reduce environmental impacts for a given 
function; whether the environmental impacts are monetized 
or the environmental impacts are presented to the consumers 
so they can choose products with lower impacts. In both 


Based on these definitions, the environmental objective of 
SPC is clear: reducing uptakes from the environment and 
emissions to the environment (the elementary flows) at the 
level of the product. 9 This means that environmental 
impacts have to be lowered while fulfilling the function or 
service provided by products. This can be achieved through 
substitution of materials or energy sources, dematerializa¬ 
tion of a product or a service, technical optimization of 
manufacturing processes, distribution chain optimization 
and other strategies related to design for the environment 
—also referred to as eco-design (Hauschild et al. 2005). 


SPC actions 


SPC goal 


Greening the 
economy 



9 Products imply any of: goods, services and processes. 


Fig. 1 Theoretical pathways between SCP actions, the SPC environ¬ 
mental goal and a greener economy 


Springer 



















Int J Life Cycle Assess (2013) 18:1642-1652 


1645 


cases, the environmental impacts have to be identified (the 
further step of monetization will not be discussed here). 

Therefore, for the environmental goal of SPC to be 
achieved using market forces, two main actions are re¬ 
quired: physical interventions at the product or system level 
and the identification of adequate information to provide to 
consumers such that their purchases promote those physical 
interventions (eco-design). Strong legal regulations can also 
determine eco-design processes, but here we focus solely on 
the market pull incentive to eco-design. 

According to ISO 14040 (2006), one application of LCA 
is the “integration of environmental aspects into product 
design and development (design for environment)”. LCA 
can support eco-design in identifying areas of intervention 
prior to the eco-design process (“identification of significant 
environmental aspects of the products and services of an 
organization” in ISO 2006) and in comparing design options 
(i.e. materials, technologies, process location; Rebitzer et al. 
2004). Some ISO (2006) LCA applications also referred to 
the action of informing consumers: “Environmental labels 
and declarations”, “environmental communication” and 
more generally to marketing. 10 Looking more closely at 
the role of LCA in these applications, LCA can either 
identify the criteria that should not be omitted when provid¬ 
ing information (i.e. using LCA to identify life cycle steps 
and environmental impacts that should be documented for a 
product category—ISO 14024:1999) or provide the envi¬ 
ronmental profile of a product over its life cycle (ISO 
14025:2006). In both cases, LCA supports the provision of 
information to consumers so they do not omit impacts. * 11 
The relevance of LCT to support these different applications 
in the goal of achieving a reduction of the environmental 
impacts of products is discussed in Section 3. 

2.2 Socially sustainable P&C 

The social dimension of sustainable development is seldom 
discussed in the context of SPC. One goal is highlighted in 
the UN SPC definition: providing “services and related 
products which respond to basic needs and bring a better 
quality of life”. At this stage of its development, SLCA still 


10 ISO 14040 (2006) also referred to “inclusion of environmental 
aspects in product standards” and “quantification, monitoring and 
reporting of entity and project emissions and removals, and validation, 
verification and certification of greenhouse gas emissions”, which are 
not discussed in this article. In addition, other applications are also 
often encountered in the LCA literature like strategic planning and 
policy making. Those actions would however need to be further 
defined to determine how they support SPC. 

11 This is true for enviromnental impacts covered in LCA. Indeed, as 
LCA does not assess all possible environmental impacts neither it 
considers effects induced outside the product life cycle system (in its 
attributional form), a purchase or a physical intervention based on LCA 
will omit impacts falling outside the scope of the tool. 


poorly assesses the social impacts of products on people or 
societies consuming them and, therefore, does not provide 
information supporting this goal. 12 However, other social 
goals could be associated to SPC such as the “improvement 
of social conditions throughout the life cycle of a product” 
as promoted by the SLCA guidelines (UNEP-SETAC 
2009). According to these guidelines, these social condi¬ 
tions can be affected by enterprises’ behaviours, socioeco¬ 
nomic processes and impacts on social capital. Knowing 
that SLCA is partly rooted in the field of Corporate Social 
Responsibility (CSR) and that it is broadly recognized in the 
SLCA literature that social conditions are mainly affected 
by enterprises’ behaviours (Macombe et al. 2010; Dreyer et 
al. 2006; Spillemaeckers et al. 2004), we focus here on that 
specific source of stressors. Therefore, for the present exer¬ 
cise, one social goal of SPC is to improve stakeholders’ 
social conditions through the improvement of enterprises’ 
behaviours. 

The field of CSR offers different policy frameworks (e.g. 
UN Global Compact 13 ) or guidelines for sustainability 
reporting (e.g. Global Reporting Initiative—GRI 14 ) since it 
provides guiding principles for enterprises. 15 SLCA meth¬ 
ods making use of Performance reference points (PRP) 
assess whether or not an enterprise complies with those 
principles (or social nonns) and to which extent they do it 
(see Parent et al. 2010, and UNEP-SETAC 2009, for details 
on the SLCA methods using PRP). 16 Therefore, in the 
framework of SLCA using PRP (referred later as SLCA- 
PRP), if organizations are to improve stakeholders’ social 
conditions, a first course of action is to behave according to 
this set of prescribed principles. Where physical interven¬ 
tion at the product level is the ultimate action to promote the 
environmental goals of SPC, changing enterprises’ behav¬ 
iour so that they are in line with acknowledged social norms 
is the ultimate action to achieve this social goal of SPC. 

According to SLCA guidelines (UNEP-SETAC 2009), 
actions potentially supported by this tool are the same as 
for LCA: i.e. “learning about and identifying social 


12 Which is however pointed as a subject that needed fiirther researches 
(UNEP 2009; UNEP 2011a). 

13 http://www.unglobalcompact.org 

14 www.globaheporting.org 

15 The GRI does not provide guidance on how to behave but, in 
prescribing subjects to report upon, suggests areas of concern enter¬ 
prises are considered liable for, so they should act as society expects 
them to. 

16 It is important to point here that the compliance of enterprises’ 
behaviours to social norms as a means to improve stakeholders’ social 
condition is criticized (e.g. Jorgensen et al. 2012 and Clift et al. 2012). 
Clift et al. (ibid.) use the example of the compliance to the ‘child labour 
free’ norm which can lead to a worse situation if the available alterna¬ 
tive is prostitution. For the purpose of reflecting on the role of LCT in 
SLCA as a tool to support SPC, we, however, hold to the SLCA-PRP’s 
implicit assumption that compliance leads to enhancement of stake¬ 
holders’ social conditions. 
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“hotspots” and the options for reducing the potential nega¬ 
tive impacts and risks through product development and 
substitution in the supply chain, establishment of purchasing 
procedures or specifications, marketing, reporting and label¬ 
ing, strategic planning, or development of public policies” 
(ibid). 

First of all, “learning about and identifying social hot¬ 
spots” ( ibid) are the direct results of SLCA which will 
support further actions and do not modify P&C patterns as 
such. It also appears relevant here to specify that a social 
hotspot is defined in the guidelines as an activity “located in 
a region where a situation occurs that may be considered as 
a problem, a risk or an opportunity, in relation to a social 
theme of interest.” For the sake of consistency in the use of 
concepts in LCA and SLCA, we suggest to use a definition 
closer to the one in LCA where hotspots are “elements 
within the system that contribute most to a certain impact 
category” (Thomassen et al. 2008a, b); social hotspots are 
therefore defined as areas where an improvement is required 
to achieve the social goal of SPC, which is understood here 
as the enhancement of enterprises’ behaviours. 17 

Concerning the reduction of “the potential negative 
impacts and risks through product development” (ibid), it 
seems to refer to the physical interventions at the product 
level. However, we argue that there is generally no need to 
physically modify a product when the goal is to modify 
enterprises’ behaviours. There are, of course, some social 
impacts that can be induced by specific production process¬ 
es. It is the case of some health and safety issues. However, 
as the indicators used in SLCA-PRP are, for now, mostly 
related to enterprises’ behaviours (e.g. presence of a fonnal 
policy concerning health and safety; UNEP-SETAC 
Methodological sheets for SLCA 18 ), modifying the physical 
composition of a product is not a central action in the 
context of SPC supported by SLCA. 

Therefore, hotspots are not identified to support further 
product design. Learning about and identifying social hot¬ 
spots can, however, highlight enterprises’ behaviours that 
should be changed so that they correspond more to the 
acknowledged social norms carried by SLCA. 19 When the 
SLCA user cannot change behaviours of enterprises in¬ 
volved in its product system, the other option is to switch 
to another enterprise, which we believe is the essence of 


17 To echo what the SLCA guidelines define as “hotspots”, Quantis, 
AGECO and CIRAIG (2012) suggest the wording “potential hotspots” 
which are areas in the product system where there is a probability of 
encountering hotspots. This probability is influenced by the situation in 
a region, the economic sectors involved, etc. But these hotspots refer to 
the enterprises or their behaviours one might want to change. 

18 Available on line: http://lcinitiative.unep.fr/default.asp7siteHci 
nit&page_id=A8992620-AAAD-4B81-9BAC-A72AEA281CB9 

19 This seems to correspond to the intended application of what 
Jorgensen et al. (2012) define as the “firm lead SLCA”. 


“substitution in the supply chain”. 20 This is not an energy or 
material input that is changed here but the enterprise sup¬ 
plying this input and therefore the enterprises upstream. 
Changing enterprises’ behaviours directly fulfills the social 
goal of SPC (Fig. 2 —social goal in bold). However, for a 
substitution of supply chain actors to induce a change in 
enterprises’ behaviours, it requires that this substitution 
create a market incentive for enterprises to do so. Indeed, 
substituting enterprises with undesired behaviours for enter¬ 
prises showing better ones in a product system would im¬ 
prove the product’s social profile. However, a market 
incentive has to be created for the enterprises showing the 
undesired behaviours to change and, following the implicit 
assumption behind the use of PRP in SLCA, to improve 
stakeholders’ social conditions as well as greening 21 the 
economy (see Fig. 2). 

For substituting supply chain actors in order to improve 
stakeholders’ social conditions, the buyer (whether a con¬ 
sumer buying consumer goods or a producer buying pro¬ 
duction inputs) needs adequate information such that his/her 
purchasing (or absence of) will send the adequate signal to 
the market. The same principle, but the other way around, 
has to be followed for marketing, reporting and labeling; 
responsible enterprises should adequately inform consumers 
so their purchases comply with desirable social norms that 
are expected to enhance stakeholders’ social conditions. 

Aside from identifying areas of improvement (hotspots) 
and informing on the behaviours of enterprises potentially 
influenced by purchasing actions, the intended applications 
listed by the UNEP-SETAC (2009) includes the establish¬ 
ment of purchasing procedures, of purchasing specifica¬ 
tions, strategic planning and the development of public 
policies. The establishment of purchasing procedures is 
understood as the attribution of a larger importance to social 
criteria in the overall purchasing criteria and is believed to 
be the result of value modifications; this would only be an 
indirect application of SLCA. Regarding the establishment 
of purchasing specifications, it is understood as the identi¬ 
fication of the adequate criteria to look for (e.g. buying local 
or fair trade) and would then be similar to the use of SLCA 
in the identification of labeling criteria (further explain 
below). Finally, strategic planning and development of 


20 This seems to correspond to the intended application of the “educa¬ 
tive SLCA” in Jorgensen et al. (2012). These authors also argue that 
changing production level is a mechanism through which the social 
conditions can be improved by having more stakeholders benefiting 
from the good behaviours of a growing enterprise. We believe this is 
true for social impacts related to economic contribution and job crea¬ 
tion. However, we consider that the creation of a market incentive is 
the final expected outcome of buy/boycotting an enterprise on the basis 
of their behaviours. 

21 Green is used here as the color of sustainability, and not only 
environmental sustainability. 
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Fig. 2 Theoretical pathways between SCP actions, the SPC social goal 
and a greener economy 

public policies are generic actions that need to involve other 
actions to achieve the social SPC goal. 

In summary, SLCA-PRP can support the SPC’ goal of 
improving enterprises’ behaviours in identifying areas of 
improvement for producers and to guide consumption of 
products (consumer goods of intennediary products) that 
will encourage the modification of enterprises’ behaviours. 
The relevance of a LCT in this role is discussed in Section 3. 


3 LCT to improve the SPC actions 

This third section discusses the relevance of LCT in the 
context of the different applications identified in the previous 
section. LCT is understood as the consideration of the differ¬ 
ent phases that material goods (required to fulfill a function) 
will cross over during the course of their life, from the extrac¬ 
tion of raw materials to the final disposal. The empirical limits 
of the tools in the different applications are not discussed here 
(see Jorgensen et al. 2009, for a discussion on limits). 

3.1 LCT for the environmental goal of SPC 

The ability of LCA to identify hotspots and to compare product 
systems can support both eco-design and the provision of 
information to guide consumers. The use of LCA to map 
impacts on a product system (identifying hotspots) is expected 
to enhance the life cycle perspective of actors having the ability 
to physically modify products (the conceptual application de¬ 
scribed by Heiskanen 1999). This process will make them 
aware of the impacts occurring in distant phases and helps 
them identify the sources of these impacts, converging their 
focus in their search for solutions. A life cycle perspective is 
relevant since eco-design can modify impacts occurring up¬ 
stream (e.g. in substituting substances or materials or in reduc¬ 
ing their use in a product), at the consumption phase (e.g. in 
optimizing the energy use) and at the end-of-life (e.g. using 


recyclable materials or designing for disassembly). LCA can 
also be used to validate that an eco-design choice is superior to 
another; i.e. compare two options to determine the one that 
most reduces the environmental impacts for a given function. 
The life cycle perspective is relevant here because environ¬ 
mental impacts can be shifted from one phase of a product life 
cycle to another as a result of an eco-design choice. For 
example, knowing that the more impacting phase of an incan¬ 
descent light bulb is the use phase, an intervention at the 
product level would be to replace the incandescent light bulb 
by a compact fluorescent, reducing the energy consumption at 
the use phase, but this also involves the potential emissions of 
toxic substances at the end-of-life (CIRA1G 2008). 

Also, a life cycle perspective is relevant so as not to omit 
impacts in the context of informing buyers so they (can) 
choose the best product among several ones providing the 
same function. As environmental impacts can be displaced, 
choosing a product on the basis of an environmental improve¬ 
ment that could create impacts elsewhere in its life cycle would 
not create the incentive of reducing impacts along the overall 
life cycle of a product. 22 The opposite situation could also be 
true. An environmental claim prescribing the use of specific 
materials or substances could also impair the reduction of 
environmental impacts of products (e.g. this could be the case 
when not buying compact fluorescent light bulbs on the basis 
that they include mercury even if—in a specific regional 
situation—this leads to a reduction of the overall impacts of 
the light bulb). A life cycle perspective is then required also 
because, when taking the product angle, an environmental 
impact somewhere can be justified by a more important envi¬ 
ronmental gain elsewhere. Therefore, regardless of source of 
information (marketing campaigns, labels, product declara¬ 
tions, advertisements, etc.), infonnation on impacts along the 
entire life cycle should be provided to create an incentive for 
decreasing impacts over the life cycle of products and services. 
A limit to the relevance of a LCT in guiding consumers 
(especially households) is that because the consumption and 
end-of-life phases of a product depend, in part, on consumers’ 
behaviours, it may be hard to give a definitive answer on the 
impacts of the life cycle of products including the potential 
displacement of impacts. This said, scenarios of use and end- 
of-life behaviours could be used in order to not omit the 
potential impacts occurring during consumption and end-of- 
life phases when informing consumers. 2 ’ 

Finally, it is important to note that some actions at the 
product (A) level would not displace environmental impacts 


22 E.g. buying reusable diapers to reduce waste would encourage the 
production of such diapers. However, if the consumers are in a context 
where the energy consumed to clean the diapers cancels the reduction 
of waste, the signal sent to the market will not allow the achievement of 
the environmental goal of SPC. 

23 CIRAIG-AGECO (2011) uses these types of scenarios in the assess¬ 
ment of different end-of-life management options of computers. 
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and, consequently, do not require a life cycle perspective. It is 
the case when an intermediary product (B) is substituted by a 
similar one (B’), however produced under cleaner production 
processes (e.g. using inputs that are certified organic 24 or 
FSC). In this case, the intervention modifying the quantity 
and quality of elementary flow is not at the level of the product 
A. However, through encouraging the production of a specific 
intermediary product (B’) (e.g. fruits, wood, etc.), a market 
incentive to produce B’ instead of B could be created, mod¬ 
ifying elementary flows at this level. The producer of product 
A does not need to adopt a life cycle perspective in his 
intervention since there is no physical change in its product 
system; it does not need to redesign the product. He/she could 
however use life cycle information to ensure the new option 
(B’) is better than the previous (B). The LCA application here 
is the provision of information to guide consumers. In sum¬ 
mary, LCT is relevant in identifying hotspots and comparing 
options in the context of eco-design and in the context of 
providing information to consumers because environmental 
impacts can be displaced along a product life cycle, and an 
environmental impact somewhere can be justified by a more 
important environmental gain elsewhere. 

3.2 LCT for the social goal of SPC 

As developed above, by assessing enterprises’ behaviours, 
SLCA can support the identification of hotspots in the 
context of modifying enterprises’ behaviours. It also pro¬ 
vides information leading consumers to purchase products 
coming from enterprises behaving in accordance to social 
nonns, with the assumption that it will promote the enhance¬ 
ment of enterprises’ behaviours. 

Regarding the identification of hotspots in the context of 
modifying enterprises’ behaviours, according to the GRI 
Boundaries Protocol (GRI 2005), an organization has “the 
ability to make a change” only within enterprises over which 
it has influence or control; i.e. over entities it owns totally or in 
part, enterprises from whom it buys an important share of their 
sales, enterprises with whom the contractual relationship 
requires certain operating standards and practices or sustain¬ 
ability perfonnances (see GRI 2005 for a more comprehensive 
picture of the factors determining influence). Therefore, this 
action does not require a life cycle perspective, at least not at 
the phase of identifying the areas of improvement. The ade¬ 
quate perspective to adopt would rather be an “ability to act 
on” perspective. This may be the reason why this application 
is not listed in the UNEP-SETAC’s guidelines for SLCA 
(2009). However, if changing enterprises’ behaviours could 
shift impacts anywhere throughout the life cycle, the 


24 Organic fanning is not always better for every impact category [e.g. 
Thomassen et al. (2008a, b) found higher global wanning potential in 
organic dairy farms than in conventional]. 


validation of a choice (changing enterprises’ behaviours inside 
the sphere of influence) would require a life cycle perspective. 
Some authors in the SLCA literature have pointed to the risk 
of transfer of impacts between different types of stakeholders; 
Kruse et al. (2009) provide an example where “improving 
working conditions for employees (i.e., one group of stake¬ 
holders) could mean increased production costs for the 
employers (i.e., another stakeholder group), which in turn 
translates into increased prices for the consumer (i.e., a third 
group of stakeholders).” In this example, not only does the 
transfer occur between different stakeholders but also between 
different life cycle stages. Kruse et al. (2009) pointed to the 
need for research related to the trade-offs between stakehold¬ 
ers. The same holds true for trade-offs between life cycle 
stages. Where transfers of environmental impacts occur in 
the product system through changes in flux of material and 
energy, it seems it could occur for the social dimension as well 
through changes in the allocation of monetary flux along the 
life cycle. Therefore, for SLCA, used in the identification of 
behaviours to change inside the sphere of influence, to deserve 
the “LCT label”, it has to capture those trade-offs. 

To act outside the sphere of influence, a producer can 
substitute the supply chain actors providing an intermediary 
product. This is a second action potentially supported by 
SLCA. For a producer to substitute supply chain actors on 
the basis of their social perfonnances, he/she needs appropri¬ 
ate information on the supply chain he/she will sever, as well 
as on the substituting supply chain. Indeed, substituting sup¬ 
ply chain actors that actually do not have wrong behaviours 
for ones that do would not send the appropriate message to the 
market. The same holds true for consumers choosing products 
on the basis of the social performances of the actors involved 
in a product system. Therefore, being aware of the behaviours 
of every actor involved in the value chain would allow con¬ 
sumers (industrial or household) to encourage (or not) enter¬ 
prises on the basis of known practices. Providing information 
on supply chains and product systems requires a cradle-to- 
retailer 25 to ensure that no unwanted behaviour is encouraged. 
For a life cycle perspective to be relevant, effects induced 
elsewhere in the life cycle (e.g. a producer substituting a 
supply chain for another one leading to an increase of the 
price of its product and therefore affecting consumers) would 
have to be captured by the SLCA. Without the consideration 
of the potential shifting of impacts into consumption and end- 
of-life phases, it does not seem relevant to provide infonnation 
about downstream enterprises’ behaviours to support substi¬ 
tution of supply chain. An exception to this would be if the 
enterprises providing products’ end-of-life services would 
become “suppliers”, i.e. that the SLCA user could influence 
or substitute them (e.g. under an extended producer 


25 Acknowledging that the retailer can be the producer if he/she sells 
without intermediary. 
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responsibility scheme). So, a cradle-to-retailer perspective 
seems relevant so as not to omit unwanted behaviours when 
purchasing a product or an intermediary product. 

It is important to point here that the cradle-to-retailer per¬ 
spective holds economic actors liable for the behaviours of 
their suppliers and even clients. To illustrate this idea, let us 
use the example of a fictive subsystem (supply chain) com¬ 
posed of three enterprises. The first enterprise directly supplies 
the SLCA user (e.g. a producer willing to improve its product 
social performance) and is within its sphere of influence. The 
second enterprise supplies this first supplier and is within its 
sphere of influence, but not in the SLCA user’s one. Finally, 
the third enterprise supplies the second supplier and is outside 
the sphere of influence of all other actors (Fig. 3). 

If the enterprise showing unsustainable practices is the 
first supplier, it is expected that the organization will try to 
influence its behaviour before substituting this supplier. If it 
does not succeed to induce a change, the organization may 
end up changing its supplier (and the ones upstream). In this 
case, the second supplier might want to ensure its client 
shows good behaviour so as not to lose a market share. If the 
enterprise showing unsustainable practices is the second 
supplier, the organization may try to convince its first sup¬ 
plier to influence the second one and, if it does not succeed, 
replace its first tier supplier to get rid of the second one. In 
this case, the first supplier might want to ensure that its 
supplier behaves in accordance with the SLCA norms. If 
the enterprise showing unsustainable practices is the third 
supplier, the organization may try to convince its first sup¬ 
plier to convince its supplier (the second one) to substitute 
its own supplier (the third one). So not only should the 
second supplier influence its own suppliers to behave ap¬ 
propriately but it should also sever contracts with suppliers 
he/she cannot influence. In the case that the second supplier 
would choose not to sever its supplier showing hotspots, 
then all three suppliers would be severed. LCT reinforces 
the liability for social performance outside the enterprise’s 
walls (as suggested by the GRI), but also outside the sphere 
of influence (cf. the ripple effect concept, Robinson and 
Strandberg 2007). For enterprises to become concerned 
and act so their business partners show good behaviours 
as well, showing good behaviour throughout a supply 
chain has to become a competitive advantage, which 
could be the result of the use of SLCA to guide con¬ 
sumers’ purchases. 

In summary, SLCA has to capture potential shifts of 
impacts (or more precisely, shift of behaviours affecting 
stakeholders’ social conditions along the life cycle) for life 
cycle perspective to find its raison d’etre in SLCA. Without 
it, the system boundaries for a tool identifying hotspots 
should rather be based on the sphere of influence when 
influencing changes in behaviours or on a cradle-to-retailer 
perspective when guiding substitution. 


4 Consideration in the use of SLCA in SPC 

In this last section, we wish to point to some considerations 
we believe should be taken into account when developing 
SLCA in the context of SPC. We raise questions, but other 
articles will have to answer them. 

SPC is acknowledged as a means to green the economy; 
at least, this is the case for the environmental dimension of a 
green economy (UNEP 2011b). For SPC to socially green 
the economy, it requires that purchasing (or not) from enter¬ 
prises on the basis of their behaviours creates a market 
incentive leading to a change in enterprises’ behaviours all 
over the economy. 6 For a buy/boycott to create a market 
incentive for the enterprise, we argue that the criteria on 
which purchases are based have to be those on which enter¬ 
prises can act. To take a counterexample, Finkbeiner et al. 
(2010) suggest gathering information on the Human Devel¬ 
opment Index (HDI), the Gini coefficient and the commit¬ 
ment to comply with the criteria of the UN Global Compact 
as indicators in SLCA. Although enterprises can commit to 
the UN Global Compact, they have individually little influ¬ 
ence on both HDI and Gini coefficient which are result 
indicators at the macro level. And even if they do (e.g. large 
company), the pathway between the boycott of an enterprise 
on the basis of the state of social indicators at the country 
level and the creation of an incentive for enterprises to 
change their practices deserves a closer look. In other words, 
would boycotting an enterprise on the basis of a situation in 
the host country lead to changes in practices of this enter¬ 
prise, other enterprises in this country or enterprises any¬ 
where in the global economy? This has to be considered 
when using the Social hotspots database, 27 a database de¬ 
veloped for SLCA and providing information at the country 
level (and sometime sector level) following the guidelines’ 
(UNEP-SETAC 2009) definition of hotspots. 

For SPC to socially green the economy, it also requires 
that boycotting and severing supply chains are an acceptable 
means for creating a market incentive acknowledging that it 
can lead to negative impacts.- 8 To use market forces to 
change P&C patterns so their environmental impacts are 


26 And as mentioned in footnote #16, compliance to some social norms 
will have to lead to better social conditions, which is not always 
straightforward, as suggested in the child labour example of Clift et 
al. (2012). 

27 socialhotspot.org 

28 Jorgensen et al. (2012) give the example of Nike severing a supplier 
that employs children in their workforce, leading to worse social 
conditions for the workers and the local society. We argue, however, 
that as the enterprise (Nike) has to have a very important economic 
influence on the supplier to create that negative impact, it probably had 
the “ability to make a change” (GRI 2005). Therefore, severing the 
supplier would be (in the state-of-the-art) a last resort, after negotia¬ 
tions to change behaviours have taken place (Quairel and Auberger 
2007). 


Springer 




1650 


Int J Life Cycle Assess (2013) 18:1642-1652 


Fig. 3 Example of a supply 
chain with different relations of 
influence between the 

economic actors 3rd supplier 


reduced is advocated, for example, by the European Inte¬ 
grated Product Policy (CEC 2001, 2003). But this means 
has poorly been reflected on in the context of the social 
dimension of SPC. This reflection, if even more important in 
the hope of using LCA and SLCA together, acknowledges 
that a decrease in the production level of polluting produc¬ 
tion processes is the desired environmental goal of SPC (as 
schematized in Fig. 1), while it is an unwanted but obligated 
step for the achievement of the social goal (as shown in 
Fig. 2). It raises the question of whether the negative 
impacts caused by the boycotting and severing of supply 
chains will actually lead to a change in practices in the 
economy and if the social gain of this potential change 
justifies punctual negative social impacts? The same ques¬ 
tion can be asked for an environmental gain; can it justify 
punctual social negative impacts? 

The acceptability of the creation of a social impact for a 
greater social gain also suggests reflecting on the role of the 
functional unit (FU) in SLCA. Whether the negative impacts 
are created from the boycotting or severing of supply chains' 9 
or whether it results of a transfer of impacts in the life cycle 
(see Section 3), would an impact created at one process of the 
economy or the product system be justified by a reduction of 
the impacts of the FU? In the context of reducing the environ¬ 
mental impact in the economy, LCA ensures the services (or 
functions) consumed in an economy are eco-efficient, that 
their impacts are as small as possible. Reducing the impacts 
of a FU might require raising the impact of one unit process 
(e.g. mercury at the end-of-life of a light bulb) to lower the 
ones of another process (e.g. energy consumption) if it results 
in an overall reduction of impacts (e.g. a light bulb with lower 
impacts than the alternative). Among other uses, the FU is the 
level at which the reduction of impacts is targeted. The ques¬ 
tion of whether the FU is an appropriate target for the en¬ 
hancement of social conditions directly affects the way SLCA 
results have to be interpreted and, therefore, presented (e.g. 
should the results be aggregated and reported on the FU or 
not?). Trade-offs between the different dimensions of sustain¬ 
able development are already in the Life Cycle Sustainability 


29 Which could theoretically be measured by consequential SLCA 
(Jorgensen et al. 2012). 


First.supplier’s ~ ~ ~ ^ 

sphere of influence '' ■. _ SLCA user's sphere 

of influence 



Assessment research agenda (UNEP-SETAC 2009; UNEP 
2011a). We stress that trade-offs between different areas in a 
product systenr 0 as well as questions on the acceptability of a 
certain amount of negative impacts for a better performance at 
the FU level have to be put on the agenda. 

Another consideration is related to site-specific versus 
generic data. The difficulty of collecting site-specific data 
has already been discussed in Jorgensen et al. (2009, 2012). 
What we wish to point here is that site-specific data might 
be necessary to inform consumers and enterprises on supply 
chain actors’ behaviours so that substitutions are made on 
the basis of their actual behaviours and not on the probabil¬ 
ity of encountering unwanted behaviours, as stated by 
Jorgensen et al. (2012). However, generic data might be 
enough to support the selection of criteria (life cycle steps 
and social aspects to look for) in the elaboration of a label¬ 
ing program as described by ISO 14024 (1999). For exam¬ 
ple, Blom and Solmar (2009) performed a SLCA on bio¬ 
ethanol using generic data and found that the life cycle step 
of the biomass production is of major concern since forced 
labour can be encountered. This suggests that this life cycle 
step (biomass production) and this social concern (forced 
labour) would be unavoidable criteria to address in a label or 
certification scheme on that product. 

Finally, a last consideration concerns the cut-off criteria 
or the system boundaries. An intervention at the product 
level that would be guided by LCA alone could result in a 
change of a subsystem regardless of the liability of the 
actors involved in that subsystem with regard to the envi¬ 
ronmental impacts one strives to avoid. As an example, an 
eco-designer could substitute an input produced in a country 
with a grid mix dominated by fossil energy for the same 
input produced in a country with a grid mix dominated by 
hydro-electricity. Considering that the producers involved in 
the supply of this input have probably little influence on the 
electricity production of the country, this action would se¬ 
vere economic actors for choices made at the policy-making 
level on which they have little influence. 

Taking the same action for social motives, one could 
boycott a whole supply chain for behaviours of an actor that 


30 Or the economy, if one is taking a consequential approach. 
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can neither be influenced nor substituted by the other actors 
of the supply chain (e.g. in the case of a monopoly). The 
extended liability of supply chain actors over their business 
partners reinforced by the LCT (or cradle-to-retailer per¬ 
spective) is powerless in this case. This raises the question 
of whether a market incentive is a good pathway to induce a 
change in these actors’ behaviours. And if not, whether they 
should be included in the system so their behaviours influ¬ 
ence decisions about purchases. 

In conclusion, this article pointed to the importance of 
framing the use of Life Cycle Sustainability Assessment 
tools in their context of use. In the case of SPC, we have 
highlighted different roles and pointed to areas of research 
that are not yet in the LCSA research agenda, such as the 
effects of a change of behaviour at one phase can have on 
behaviours at other phases. But for LCSA tools to support 
the achievement of environmental and social SPC goals, 
their combined use will have to be thought not only through 
the guidance of purchasing decisions (where this SPC action 
can be supported by LCA U SLCA) but also within the 
frame of other SPC actions. The SLCA applications dis¬ 
cussed here were those having direct effects on production 
and consumption patterns. Education would be another ap¬ 
plication that has less direct effects but, as the consideration 
of the social dimension into SPC is fairly new, might be a 
very valuable one. However, as a decision support tool, 
SLCA will have to be developed not only to make LCA 
sustainable but also to move production, consumption and 
the economy towards sustainability. 
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